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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-2, 5-7, 9, 12-14, 17-18, 21-23, 26-28 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Farkas et al (US 6,573,173) 

Farkas discloses a method for forming a copper interconnect using CMP, the 
interconnect recesses 50 being formed on a surface of an insulating material 47 and 
having a film of barrier material 85 formed on the surface of an insulating material. The 
method comprising: 

polishing to eliminate a level difference in the surface of the interconnect material 63 
to flatten the surface (fig. 6-7) 

removing the interconnect material until the copper/interconnect material present in the 
non-interconnect region of the substrate to remove a significant top portion of the 
copper/the copper becomes a thin film while applying a pressure of 4 psi/first pressure 
to the substrate (col 6, lines 41 -62) 

polishing to remove the interconnect material in the form of the thin film or remaining 
partly on the barrier material while applying a second pressure 0.5 psi, which is lower 
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than the first pressure, to the substrate, thereby exposing the barrier material 85 (col 7, 
lines 40-60) 

simultaneously removing the unnecessary interconnect material and portions of the 
barrier material until the barrier material present in the non-interconnect region becomes 
a thin film while applying a pressure of 3 psi/ third pressure to the substrate (col 1 1 , 
lines 50-60) 

polishing, in a dielectric buffing step, to remove the unnecessary copper/interconnect 
material and the barrier material present in the non-interconnect region while applying a 
pressure of 0.4-0.5 psi/ fourth pressure, which is lower than the third pressure, to the 
substrate.jthereby exposing the insulating material in the non-interconnect region (col 
12, lines 12-25) 

Regarding claim 2, fig. 7 of Farkas shows that the unnecessary copper/interconnect 
material, the barrier material and the insulating material 47 are simultaneously removed 
by polishing 

Regarding claims 5-6, 9, Farkas discloses carrying out a CMP to eliminate the level 
difference in the surface of the interconnect (col 5, lines 10-15) 

Regarding claims 7,12-14, 17-18, 21-23, 26-28, Farkas discloses removing the 
interconnect material until the copper/interconnect material present in the non- 
interconnect region of the substrate to remove a significant top portion by CMP utilizing 
a abasive-containing slurry (col 6, lines 30-35) which reads on carrying out the polishing 
by abrasive processing utilizing an electrostatic force/chemical etching 
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2. Claims 3-4, 42-44, 46, 49-51, 54-55, 58-60, 63-65 are rejected under 35 
U.S.C. 102(e) as being anticipated by Farkas et al (US 6,573,173) 

Farkas discloses a method for forming a copper interconnect using CMP, the 
interconnect recesses 50 being formed on a surface of an insulating material 47 and 
having a film of barrier material 85 formed on the surface of an insulating material. The 
method comprising: 

a first step of polishing to eliminate a level difference in the surface of the 
interconnect material 63 to flatten the surface (fig. 6-7) 

a second step of removing the interconnect material until the copper/interconnect 
material present in the non-interconnect region of the substrate to remove a significant 
top portion of the copper/the copper becomes a thin film while applying a pressure of 4 
psi /first pressure to the substrate (col 6, lines 41-62) 

a third step of polishing to remove the interconnect material in the form of the thin film 
or remaining partly on the barrier material while applying a second pressure 0.5 psi, 
which is lower than the first pressure, to the substrate, thereby exposing the barrier 
material 85 (col 7, lines 40-60) 

a fourth step of simultaneously removing the unnecessary interconnect material and 
portions of the barrier material until the barrier material present in the non-interconnect 
region becomes a thin film while applying a pressure of 3 psi/ third pressure to the 
substrate (col 1 1 , lines 50-60) 

a fifth step of polishing, in a dielectric buffing step, to remove the unnecessary 
copper/interconnect material and the barrier material present in the non-interconnect 



Application/Control Number: 10/553,903 Page 5 

Art Unit: 1765 

region while applying a pressure of 0.4-0.5 psi/ fourth pressure, which is lower than the 
third pressure, to the substrate,_thereby exposing the insulating material in the non- 
interconnect region (col 12, lines 12-25) 

Regarding claim 4, fig. 7 of Farkas shows that the unnecessary copper/interconnect 
material, the barrier material and the insulating material 47 are simultaneously removed 
by polishing 

Regarding claims 42-43, 46, 51, Farkas discloses carrying out a CMP to eliminate the 
level difference in the surface of the interconnect (col 5, lines 10-15) 

Regarding claims 44 , 49, 50, 54, 58-59, 60, 63-65, Farkas discloses removing the 
interconnect material until the copper/interconnect material present in the non- 
interconnect region of the substrate to remove a significant top portion by CMP utilizing 
a abasive-containing slurry (col 6, lines 30-35) which reads on carrying out the polishing 
by abrasive processing utilizing an electrostatic force/chemical etching 

3. Claim 29 is rejected under 35 U.S.C. 102(e) as being anticipated by Tsai et al (US 
2003/0013387) 

Tsai discloses a method for planarizing a surface using CMP, the surface includes 
the interconnect recesses 413 being formed on a surface of an insulating material 410 
and having a film of barrier material 405 formed on the surface of an insulating material. 
The method comprising: 
removing the interconnect material until the copper/interconnect material present in the 
non-interconnect region of the substrate to remove a significant top portion of the 



Application/Control Number: 10/553,903 Page 6 

Art Unit: 1765 

copper/the copper remains partly while applying a pressure of 0.8 psi/first pressure to 
the substrate (page 9, paragraph 0096-0097, 0100 ) 
polishing to completely remove the interconnect material remaining partly on the 
barrier material while applying a second pressure 0.5 psi, which is lower than the first 
pressure, to the substrate, thereby exposing the underlying material in the non- 
interconnect region (page 9, paragraph 0101 , fig. 3H) 

4. Claims 29-34, 36-37 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Farkasetal (US 6,573,173) 

Farkas discloses a method for forming a copper interconnect using CMP, the 
interconnect recesses 50 being formed on a surface of an insulating material 47 and 
having a film of barrier material 85 formed on the surface of an insulating material. The 
method comprising: 

removing the interconnect material until the copper/interconnect material present in the 
non-interconnect region of the substrate to remove a significant top portion of the 
copper/the copper becomes a thin film while applying a pressure of 4 psi/first pressure 
to the substrate (col 6, lines 41-62) 

polishing to completely remove the interconnect material in the form of the thin film or 
remaining partly on the barrier material while applying a second pressure 0.5 psi, which 
is lower than the first pressure, to the substrate, thereby exposing the underlying 
material in the non-interconnect region (col 7, lines 40-60) 
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Regarding claim 30, Farkas discloses a step of polishing to eliminate a level difference 
in the surface of the interconnect material 63 to flatten the surface (fig. 6-7) 

Regarding claims 31-32, Farkas discloses using optical endpoint detection to terminate 
the process when roughly 2000 angstroms/200 nm< 300 nm thickness of copper 
remains (col 6, lines 50-54, col 7, lines 1-3) 

Regarding claim 33, Farkas discloses changing the chemical composition of the slurry 
resulting in more copper removal in step 17/ removing the interconnect material until the 
copper/interconnect material present in the non-interconnect region of the substrate to 
remove a significant top portion of the copper step when compare to step 19/ polishing 
to completely remove the interconnect material in the form of the thin film step 

Regarding claim 34, Farkas discloses removing the interconnect material until the 
copper/interconnect material present in the non-interconnect region of the substrate to 
remove a significant top portion by CMP utilizing a abasive-containing slurry /chemical 
liquid (col 6, lines 30-35) 

Regarding claims 36-37, Farkas discloses removing the underlying material present in 
the non-interconnect region until a material 47 present under the underlying material 
becomes exposed (fig. 7) 

5. Claim 38 is rejected under 35 U.S.C. 102(e) as being anticipated by Tsai et al (US 
2003/0013387) 

Tsai discloses a method for planarizing a surface using CMP, the surface includes 
the interconnect recesses 413 being formed on a surface of an insulating material 410 
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and having a film of barrier material 405 formed on the surface of an insulating material. 
The method comprising: 

simultaneously removing the unnecessary interconnect material and barrier material 
until the barrier material present in the non-interconnect region of the substrate remains 
partly while applying a pressure of 0.8 psi/first pressure to the substrate (page 9, 
paragraph 0096-0097, 0100; fig. 3E ) 

removing the unnecessary interconnect material and the barrier material remaining 
partly while applying a pressure of 0.5 psi/second pressure, which is lower than the first 
pressure to the substrate, thereby exposing an underlying material present under the 
barrier material in the non-interconnect region (page 9, paragraph 0101; fig. 3G) 

6. Claims 40-41 are rejected under 35 U.S.C. 102(e) as being anticipated by Dubout et 
al (US 2003/0136684) 

Dubout discloses a system for detecting endpoint for a CMP step, the 
system/apparatus comprises: an electrolytic processing section 132 confining 
electrolyte 120, provided with an end point detection device (fig. 3), for carrying out 
electrolytic processing of a substrate 113 held by a substrate holder 130 (page 5, 
paragraph 0055) 

a CMP section 100, provided with an end point detection device (fig. 3), for carrying 
out chemical mechanical polishing of the substrate held by a substrate holder; and a 
carousel 1 1 1 /substrate transfer device for transferring the substrate; wherein the 
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substrate is processed both in the electrolytic processing section and in the CMP 
section (page 3, paragraph 0034, 0036, 0039) 

It is noted that according to the MPEP section 21 14 [R-1] Apparatus and Article 
Claims — Functional Language 

APPARATUS CLAIMS MUST BE STRUCTURALLY DISTINGUISHABLE 
FROM THE PRIOR ART 

While features of an apparatus may be recited either structurally or functionally, claims 
directed to an apparatus must be distinguished from the prior art in terms of structure 
rather than function. >ln re Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d 1429, 
1431-32 (Fed. Cir. 1997) (The absence of a disclosure in a prior art reference relating to 
function did not defeat the Board's finding of anticipation of claimed apparatus because 
the limitations at issue were found to be inherent in the prior art reference); see also In 
regarding claim Swinehart, 439 F.2d 210, 212-13, 169 USPQ 226, 228-29 (CCPA 
1971);< In regarding claim Danly, 263 F.2d 844, 847, 120 USPQ 528, 531 (CCPA 
1959). "Apparatus claims cover what a device is, not what a device does" 
MANNER OF OPERATING THE DEVICE DOES NOT DIFFERENTIATE 
APPARATUS CLAIM FROM THE PRIOR ART 

A claim containing a "recitation with respect to the manner in which a claimed 
apparatus is intended to be employed does not differentiate the claimed apparatus from 
a prior art apparatus" if the prior art apparatus teaches all the structural limitations of the 
claim, ex parte Marsham USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) 



Application/Control Number: 10/553,903 
Art Unit: 1765 



Page 10 



Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8, 10-11, 15-16, 19-20, 24-25, 45, 47-48, 52-53, 56-57, 61-62 are rejected under 

35 U.S.C. 103(a) as being unpatentable over Farkas et al (US 6,573,173) in view of 

Yahalom et al (US 2003/0155255) 

Farkas method has been described above. Unlike the instant claimed inventions as 

per claims 8,10-11, 15-16, 19-20, 24-25, 45, 47-48, 56-57, 61-62, Farkas fails to 

disclose removing the interconnect material by electrolytic processing utilizing a catalyst 

Yahalom discloses a electropolishing method to polish a substrate having conductive 
layer, the method comprises a step of removing the conductive material by electrolytic 
processing utilizing a electropolishing solution (page 3, paragraphs 0033, 0035) 

Hence, one skilled in the art at the time the invention was made would have found it 
obvious to modify Farkas method by removing the interconnect material by electrolytic 
polishing/processing as per Yahalom since Yahalom teaches that eletropolishing 
method may be performed alone to planarize a substrate structure or may be performed 
in conjunction with subsequent CMP of the substrate structure to further reduce the step 
height and or remove excess material from the substrate (col 6, paragraph 0056) 
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Conclusion 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lan Vinh whose telephone number is 571 272 1471. 
The examiner can normally be reached on M-F 8:30-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571 272 1465. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




LV 

April 23, 2007 



